Nurses are encouraged to engage in research activities in order to stay abreast with the current nursing practice. However, limited knowledge about the research process may influence their level of involvement and utilisation of research in their daily nursing practices. This study examines Singapore nurses' perceived knowledge and educational needs in research as well as to explore their preferred mode and duration of education delivery.
INTRODUCTION
Nursing practices have been long recognised as a practice that was based on intuition, personal preference and historical rituals 1 . However, in today's practice, this model of nursing can no longer meet the demand for high quality and evidencebased care that consumers require. The use of research findings in clinical practice is important to enhance evidence-based practice (EBP) and patient safety 2 . Studies have shown that serious complications and even death can occur as a result of the inability to utilise knowledge from research 3 . The Institute of Medicine (IOM) estimated there were 44,000 to 98,000 preventable hospital deaths per year as a result of omission or commission of care that is not based on scientific evidence 4 . Thus, there is a need to shift nursing practice decisions from traditional and ritual-based practices to Proceedings of Singapore Healthcare  Volume 24  Number 2  2015 Registered nurses who were absent during the three-week recruitment period were excluded.
Instrument
A self-administered questionnaire was used. The questionnaire was developed based on results of a literature review of similar studies [13] [14] [15] and revised based on feedback from an experienced nurse educator. The questionnaire had three sections. The first section consisted of 13 items eliciting demographic data such as age, years of experience, professional education, and participation in research over the past two years.
The second section consisted of 30 items. Thirteen items examined nurses' perceived level of knowledge. Nurses were asked to rate on how well they think they performed in each aspect of the research process (eg ability to identify knowledge gaps, ability to analyse findings using statistical tests); from 1=need considerable attention to 4=very well. In the second part of section two, nurses were asked to rate their level of educational needs on 17 aspects of the research process (e.g. formulating a research question, presenting research findings); from 1=highest need to know to 5=lowest need to know. The Cronbach alpha coefficient for the perceived level of knowledge scale and for the educational needs scale were 0.96 and 0.98 respectively.
In the third section, nurses were asked to rate their preferred mode of educational delivery; from 1=least preferred to 5=most preferred and their preferred duration for the various educational delivery; from 1=too short to 5=too long.
A panel of four experts in nursing research rated the relevance of the content on four-point Likert scale; 1=not relevant to 4=very relevant. The Content Validity Index (CVI) of each item was determined by the proportion of the four experts and the instrument had a CVI of 0.96 which is within the acceptable range of 0.80-1.00 16 .
Ethical Considerations
This study was approved by the SingHealth Centralised Institutional Review Board. Participation was voluntary and no individual or unit could be identified from the completed questionnaires. Return of the completed questionnaires by the participants was taken as an indication that they had agreed to be part of this study. those that are based on best research evidence 5,6 . Evidence-based practice requires identifying a specific clinical question, finding the evidence, conducting a critical review of research literature, appraising the evidence, and then applying the evidence to a clinical patient situation. In order to utilise research findings in nursing practice, nurses need to be well versed in research methods, possess statistical knowledge and are able to critically appraise research findings 7 .
In Singapore, research modules are being taught to nursing students during their course of study in polytechnics and universities at both undergraduate and postgraduate levels. After graduation, nurses are to utilise research findings and are encouraged to conduct research to evaluate and improve patient care outcome. Conducting research in addition to working in the clinical area is a challenging task [8] [9] [10] . Many studies have identified lack of time, high workload, limited knowledge and competence to read and use research findings, as well as the lack of organisation support as barriers to utilising and conducting research 9,11,12 .
To date, there is no research done in Singapore to evaluate nurses' knowledge of the research process and their education needs after they graduated from formal education. Therefore this paper seeks to evaluate nurses' perceived knowledge and continual educational needs in research and their preferred learning methods.
Hence the objectives of this study were to: 1. Evaluate nurses' perceived level of knowledge in the various aspects of the research process.
Identify nurses' educational needs in research.
3. Identify nurses' preferred mode and duration of education/training to learn research.
MATERIALS AND METHODS Design, Setting and Sample
This was a cross-sectional study conducted between October and December 2012 in three healthcare institutes (two acute care hospitals and one primary care provider) under the same healthcare system in Singapore. Convenienceand population-based sampling was adopted.
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Data Collection
An invitation letter was sent via email to all senior nurse managers to inform them of the study's purpose, objectives and also to invite all the registered nurses in their unit to participate in this study. The senior nurse managers were engaged to distribute and collect the completed questionnaires. Reminder emails were sent three times during the study period. The completed questionnaires were returned to the researchers using a sealed envelope that was provided. A total of 2248 registered nurses (RN) completed the questionnaire, which represented 54% of the total RN population in the three institutes.
Data Analysis
All statistical analyses were performed using Statistical Package for Social Science (SPSS) software version 21. Frequency and percentage were used to describe the respondents and preferred educational delivery methods. The normality test showed that the data was not normally distributed hence the Kruskal-Wallis test was conducted to examine the differences between nurses'
Demographics N (%) Mean(SD)
Gender 
RESULTS

Respondents' Demographics
The majority of the respondents were female (93.2%; n=2095), with a mean age of 31.9 years (range 19-67). Most were diploma holders (46.1%) followed by holders of bachelor's degrees (38.1%), and a small proportion with an advanced diploma (14.6%) but only 1.3% had a master's degree. The length of working experience ranged from 1 to 46 years (mean=8.57, SD=9.56) ( Table 1) .
Involvement in Research Activities
The majority of respondents (92%; n=2068) reported no involvement in research work over the last two years. Of the participants (n=180) who were involved in research activities, only 3.2% (n=71) had presented their results at a conference and 0.6% (n=14) had published their research findings.
The chi-square test showed that there was an association between participants' education level and their involvement in research χ 2 (3, n=2225) =80.412, p≤0.001). From the analysis, it is likely that participants with higher education (bachelor's degree and above) were more involved in research activities than diploma-prepared participants.
Perceived Knowledge and Education Needs in Research
The mean score for perceived knowledge on the various aspects of the research process ranged from 1.87 to 2.72 ( Table 2 ) (higher scores means greater perceived knowledge). The statement on "understanding how theories and practices are developed in nursing" had the highest mean score (mean=2.72, SD=0.72), whereas the statement on knowledge in "performing thematic analysis" had the lowest mean score (mean=1.81, SD=0.73) which highlighted the need to educate nurses on qualitative research methods ( Table 2) . On the other hand, participants reported the need for education on almost all aspects of research (mean score ranges from 3.14-3.37; higher score means higher educational need). Correspondingly, participants reported greater educational need in analytical aspects of research work ( Table 3 ).
The Kruskal-Wallis test revealed a statistically significant difference between participants' overall perceived knowledge and their education level (p≤0.001) however there were no significant differences (p=0.317) between overall perceived educational needs and education level. From the observed trend of the mean scores, the data suggests that participants who were more educated (bachelor's degree and above), had a higher perceived knowledge than diplomaprepared participants (Table 4) . A post-hoc analysis test with Bonferroni correction showed that significant differences exists between all levels of education except between bachelor's and master's degree (p≤0.001) ( Table 5 ). 
Preferred Mode and Duration of Educational Delivery
Most participants preferred skill-based workshop (n=1371; 61%, mean=4.11, SD=1.26) followed by tutorial or seminar with discussion (n=1117, 49.7%, mean 3.81, SD 1.35) whereas online learning and selflearning (reading journals or books) were the least preferred mode of education respectively (n=565, 25.1%, mean 3.15, SD 1.53; n=555, 24.7%, mean 3.15, SD 1.52) ( Table 6 ). Among the different mode of educational deliveries, only immersion program was found to have significant association between the participants' age category χ 2 (4, n=2192) = 31.40, p=<0.001) which means younger participants (19 to 35 years old) favoured immersion program more than the rest of the participants in this study. In terms of duration, a period of 2 to 4 days was the most preferred duration for skill-based workshops (n=1233, 57.5%) whereas only a day for tutorial or seminar (n=1304, 60.8%). There was no significant association found between the different age groups and the different length of duration except for duration that is longer than a week (p= 0.033). This finding suggests that older group of participants (36 years old and above) preferred skill-based workshops to be longer than a week compared to younger participants (19 to 35 years old) ( Table 7) .
DISCUSSION
The results of this study demonstrated that only 8% of nurses were involved in research activities; this is comparable to nurses in Turkey, where only 11.3% were involved in research activities 17 . Such a low participation rate in research is commonly observed for nurses who work in clinical areas because conducting research is considered an additional responsibility. Nevertheless, for nurses who were involved in research, there were significant differences found between their qualifications and their involvement in research; this suggested that nurses with higher educational qualifications were more likely to participate in research activities compared to those with lower qualifications. One reason for this finding could be the greater exposure and emphasis given to research modules in higher education, i.e. bachelor's and master's degrees, which is congruent with previous studies 8, 18 . Unequivocally, nurses with higher education also possessed greater knowledge of the research process and this finding is consistent with previous studies where nurses with higher educational qualifications have more knowledge in research and its utilisation 8, 10, 19 . However, we could not find any significant differences between bachelor's and master's degree nurses and their perceived level of knowledge; this could be due to the small number of nurses with a master's degree in this study.
In this study, most nurses preferred skill-based workshops (61%) to learn research compared to online learning (25%) despite the relatively younger nurses in this study sample, this could be due to the 'hands-on,' contextualised approach to learning in nursing that is aligned with clinical practice that was identified in a recent study 20 done with a group of final semester nursing students. Hence, nurse educators should consider devising educational strategies to suit nurses' preferred learning styles especially when teaching research because it is a specialised topic and nurses have very limited experience and confidence to conduct research 21 .
Other methods such as journal clubs and research mentorship programs could be considered to increase nurses' exposure and experience in research. Lastly, in terms of training duration, nurses in this study preferred training programmes that ranged from two days to less than a week. Thus it is recommended that the duration of educational programmes are not too long otherwise participants would find the training dreary and lose interest and attention. However, it is also challenging to teach the entire research process in less than a week therefore nurse educators will need to factor in training durations as well as demographics of the participants when planning for educational content for research.
CONCLUSION
In recent years, there is renewed emphasis on the need for evidence-based nursing practice. This study has found that Singapore nurses have low to very low level of perceived knowledge in researchrelated topics and unmet educational needs.
Results of this study demonstrated that while nurses with higher level of education reported a higher level of research knowledge, they did not report a lower educational need in research. There is also a need to provide continual training research programs to nurses even though they have bachelor's and master's degrees so that they can actively participate in evidence-based practice. Understanding the demographics of the nurses and their learning styles is important when devising strategies to teach research. It is recommended for further studies to determine the causative factors that may influence nurses' educational needs and their preferred educational deliveries.
